Drug rash with eosinophilia and systemic symptoms (DRESS syndrome) is a rare and life-threatening drug-induced hypersensitivity reaction. Here, we present the case of an old man diagnosed with DRESS syndrome after allopurinol therapy. This case highlights the importance of being vigilant for drug toxicity reactions due to allopurinol use that may occur in older adults.
Introduction
Drug rash with eosinophilia and systemic symptoms (DRESS syndrome) is a rare and life-threatening drug-induced hypersensitivity reaction that presents with skin rashes, hematological abnormalities such as eosinophilia and atypical lymphocytosis, lymphadenopathy, and involvement of internal organs such as the liver, kidney, and lung. Here, we present the case of a 65-year-old man diagnosed with DRESS syndrome after allopurinol therapy. This case highlights the importance of being vigilant for drug toxicity reactions that may occur in older adults due to allopurinol use.
Case Presentation
A 65-year-old man presented to the emergency department with complaints of generalized itching, low-grade fever, and rash covering his body. He reported that the pruritus started 10 days before the admission. Three days after the onset of pruritus, he had also developed a fever of 39°C and rashes starting on the extremities and spreading over his entire body. Systemic inquiry revealed the additional complaint of reduced urine output. On physical examination, his general condition was fair, body temperature was 38.7°C. Three days after the onset of pruritus, he had developed a fever of 39°C and rashes had started on his extremities and spread over the entire body. Facial edema was developed and erythematous maculopapular rashes were observed on his back, trunk, and bilateral upper and lower extremities (Figures 1, 2 , and 3). There was no oral mucosal involvement. Other system examinations were normal. The patient's medical history included no known diseases, but the patient reported that he had started allopurinol therapy (300 mg/day) due to hyperuricemia 1 month before the admission. There was no other medication than allopurinol. His family history was unremarkable.
At the time of presentation to the emergency department, his creatinine level was 6.59 mg/dL (0.67-1.17 mg/dL), white blood cell count was 23,000/μL (3,900-10,800/μL), neutrophil count was 16,300 (2,300-7,600), eosinophil count was 3000 (10-500), and leukocytosis, eosinophilia (13%), and atypical lymphocytes were detected in peripheral blood smear. Complete urinalysis revealed leukocyturia (53; 0-4), hematuria (32; 0-3), and no proteinuria. On abdominal ultrasound, kidney size, parenchymal echo, and collecting systems were normal bilaterally.
The patient was admitted to our ward with a preliminary diagnosis of renal failure and DRESS syndrome due to allopurinol use. The patient was started on intravenous hydration, 40 mg/ day methylprednisolone, and oral antihistamine therapy. The patient's skin lesions began to regress during follow-up and dose of steroid was tapered. The patient received the steroid therapy for a total of 9 days, during this time itchy skin lesions and facial edema and leukocytosis were regressed. C-reactive protein and alanine aminotransferase levels decreased to within normal reference range and the patient's creatinine level decreased to 1.24 mg/dL. Following steroid therapy, the patient's fever gradually fell. The patient's pre-treatment and post-treatment values are summarized in Table 1 .
Discussion
DRESS syndrome is a type IV hypersensitivity reaction. It is characterized by severe skin rashes, fever, lymphadenopathy, hematological abnormalities (eosinophilia or atypical lymphocytes), and internal organ involvement. Although the pathogenesis of DRESS syndrome is not fully known, immunological factors, genetic factors, and factors involved in drug detoxification pathways have been implicated (1) . Aromatic anticonvulsants (phenytoin, phenobarbital, carbamazepine) and sulfonamides are the most common causes of DRESS syndrome. Lamotrigine, allopurinol, nonsteroidal anti-inflammatory drugs, captopril, calcium channel blockers, terbinafine, metronidazole, minocycline, and antiretroviral drugs may also cause DRESS syndrome (2) . The frequency of allopurinol-induced DRESS syndrome is about one in 260 patients treated with this drug (3) . Genetic associations between human leukocyte antigen (HLA) associations and drug hypersensitivity may occur. HLA-B*1508, associated with allopurinol induced Stevens-Johnson syndrome and toxic epidermal necrolysis (4, 5) .
In most patients, the reaction begins 2-6 weeks after initiation of the inducing drug (3). In our patient, the most likely cause of DRESS syndrome was allopurinol, which the patient had started taking 1 month earlier for hyperuricemia.
Currently, the indications for allopurinol therapy are hyperuricemia (gouty arthritis, urate nephropathy, nephrolithiasis) and prophylaxis against urate nephropathy during chemotherapy for neoplastic diseases. Allopurinol should be used only in these cases and at the appropriate dose. The likely mechanism underlying the development of DRESS syndrome due to allopurinol use is hypersensitivity to allopurinol or oxipurinol (the main metabolite of allopurinol) and immune complex formation with subsequent vasculitis (6) .
Oxipurinol accumulation, especially in patients with reduced renal clearance, increases the risk of developing DRESS syndrome. Numerous studies have shown that advanced age, comorbid kidney disease, high-dose drug use, and concomitant use of thiazide diuretics constitute a potential risk for allopurinol-induced DRESS syndrome (7) . Fever, malaise, lymphadenopathy, and skin eruptions are the most common symptoms (8) .
The rash usually presents in the form of facial and periorbital edema with widespread erythematous eruptions on the trunk and upper extremities. About half of all cases exhibit facial edema (9) . Body surface area demonstrates degree of disease involvement and is an important indicator of disease severity. In most cases, over 50% of the body surface area is erythematous (9) . Our patient also had marked facial edema and diffuse erythema on his body (Figures 1, 2, and 3 ).
At least one internal organ is involved in approximately 90%
of the patients. Two or more organs are involved in 50-60% of cases, most commonly the liver, kidney, and lung (9-11).
Renal involvement manifests as acute interstitial nephritis and occurs in 10-30% of DRESS cases, most frequently in those associated with allopurinol (12, 13) . Renal abnormalities include a moderate increase in creatinine level, low-grade proteinuria, and in rare cases, abnormal urinary sediment containing eosinophils. He had no sign or symptom of other systems involvement.
To help clinicians confirm or exclude the diagnosis of DRESS syndrome, the European Registry of Severe Cutaneous Adverse Reactions (RegiSCAR) developed a scoring system based on clinical features, degree of skin involvement, organ involvement, and clinical course (8) . According to this scoring Table 2) . Our patient received a RegiSCAR score of 7 (fever, eosinophilia, atypical lymphocytes, involvement of more than 50% of the body surface area, facial edema, kidney and liver involvement), resulting in a definite diagnosis of DRESS syndrome.
There is no standard treatment for DRESS syndrome. The first step in treatment is to discontinue the suspected drugs. Corticosteroids can dramatically improve clinical condition (14) (15) (16) (17) . Early discontinuation of the drug causing DRESS syndrome will lead to better outcomes. DRESS syndrome can cause lifethreatening multiple organ failure (18, 19) . The mortality rate is 10% (16) . Intravenous immunoglobulins, plasmapheresis, or a combination of these treatments can be used if symptoms worsen (20) .
Systemic corticosteroid therapy is recommended for patients with renal involvement presenting with proteinuria, hematuria, or an increase in creatinine level more than 150% over baseline. Medium to high doses of systemic corticosteroids are used (e.g., 0.5-2 mg/kg/day of prednisone or its equivalent). Systemic corticosteroids are administered until clinical improvement and normalization of laboratory parameters are achieved.
The use of systemic corticosteroids for the treatment of DRESS syndrome with severe organ involvement has not been assessed in randomized trials. However, the general consensus among experts is to use systemic corticosteroids in DRESS, particularly for patients with severe organ involvement, especially renal and/or pulmonary involvement.
The optimal dose and duration of corticosteroid therapy is not known. Nevertheless, retrospective observational studies have shown that most DRESS patients with or without severe organ involvement are treated with systemic corticosteroids (13, 17, 21, 22) . In our patient, skin lesions resolved and creatinine levels decreased after corticosteroid therapy.
Conclusion
DRESS syndrome is a condition that presents with fever, rash, elevated liver function markers, and systemic symptoms. When investigating the etiology of sepsis and fever, drug use should be questioned during history-taking and DRESS syndrome should be included in the differential diagnosis. In addition, it should be remembered when initiating allopurinol therapy in patients with chronic kidney disease that they may develop DRESS syndrome. If DRESS syndrome is suspected, the patient should be asked in detail about all drugs they have recently used. The main principles of treatment are early diagnosis, discontinuation of the suspect drug, and supportive care. Favorable outcomes are reported with systemic corticosteroid therapy, especially in severe cases.
